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Abstract
The brief overview of the definite determinations of the QCD coupling constant αs from the
characteristics of deep-inelastic scattering processes is given.
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1. Among the classical ways of “measuring αs-value is the analysis of the experimental
data for the characteristics of the deep-inelastic scattering (DIS) processes. Up to recently
the average value of αs, extracted from various DIS data for the structure functions of DIS
was αs(MZ) = 0.112± 0.002(exp)± 0.007(theory) [1]. The NLO analysis of the most precise
experimental data for νN DIS structure functions, obtained by the CCFR collaboration at
the Fermilab Tevatron, gave small value of αs(MZ), namely αs(MZ) = 0.111 ± 0.004 [2],
which was included in the above mentioned comparative discussion of Ref.[1]. These results
are over 2σ lower than the central value of αs(MZ), extracted at the next-to-next-to-leading
order (NNLO) of perturbative QCD from the LEP data for the hadronic decay width of the
Z0-boson. Indeed, one of the most detailed analysis of the LEP data gave αs(MZ) = 0.120±
0.007(exp) ± 0.002(EW ) ± 0.002(QCD)+0.004
−0.003(mt,MH) [3], which is in agreement with other
determinations of αs from Z
0-boson decay width with fixing the value of the top-quark mass
(for the most recent review see Ref.[4]). However, the “small” DIS results are in qualitative
agreement with the small values of the parameter Λ
(3)
MS
, which were advocated some time ago
by the QCD sum rules community[5, 6] (for the definite application see the work of Ref.[7],
which has some physical outcomes similar to the ones of Ref.[8], obtained with the help of the
finite energy sum rules approach [9]) and in particular with the small value αs(MZ) ≈ 0.109,
extracted recently from the QCD sum rules analysis of the production cross-section of the
bottomium states in e+e−-annihilation[10].
Other important characteristics of the DIS are the Gross-Llewellyn Smith sum ruleGLS(Q2) =
(1/2)
∫ 1
0 F
νp+νp
3 (x,Q
2)dx and the polarized Bjorken sum rule Bjp(Q2) =
∫ 1
0 g
ep−en
1 (x,Q
2)dx.
The physical advantage of these quantities is that besides higher order perturbative QCD
corrections, calculated at the NLO in Ref.[11], NNLO in Ref.[12] and estimated at the N3LO
level in Refs.[13,14], the non-perturbative higher-twist contributions to these sum rules are
also known and are under better theoretical control, than in the case of the structure func-
tions themselves. Indeed, the definite estimates of the twist-4 contributions to the GLS
and Bjp sum rules were first obtained with the help of the 3-point functions QCD sum
rules formalism in Refs.[15],[16] respectively. As was shown in Ref.[17], the information
about the values of these non-perturbative effects is very important in the process of the
extraction of the value of αs(MZ) from the experimental result for the GLS sum rule at
low energies. Indeed, using the published experimental result of the CCFR collaboration
GLS(Q2 = 3 GeV 2) = 2.50±0.018(stat)±0.078(syst)[18], the authors of Ref.[17] obtained the
following NLO and NNLO values of αs(MZ): αs(MZ)NLO = 0.116±0.001(stat)±0.005(syst)±
0.003(twist)±0.002(scheme); αs(MZ)NNLO = 0.115±0.001(stat)±0.005(syst)±0.003(twist)±
0.0005(scheme); where the scheme-dependence was estimated by comparing the outcomes of
applications of the MS-scheme and the PMS vs the effective charges approaches (it is also
of interest to think about the possibility of the applications of BLM in the similar analysis).
The theoretical results of Ref.[17] are revealing the typical features of the behavior of the
theoretical uncertainties: at the NNLO-level the uncertainty in the values of the higher-twist
contributions is starting to play the dominant role, since the scheme-dependence uncertain-
ties are drastically reduced at the NNLO order. The similar conclusions were also recently
formulated in the process of the analysis of the existing experimental data for the Bjp sum
rule[19, 20]. In the works of Ref.[19,20] the values of αs(MZ), which are very closed to the
ones of Ref.[17], were obtained, namely αs(MZ) = 0.116
+0.003
−0.005(exp) ± 0.003(theory) [19] and
αs(MZ) = 0.118
+0.004
−0.007(exp)± 0.002(th) [20], where the uncertainty in the higher-twist contri-
butions are playing the dominant role in the theoretical errors. We should warn, however,
that the independent study of the problem of the combined description of the available ex-
perimental data for the Bjp sum rule resulted in the more careful point of view, that at the
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existing experimental accuracy it is impossible to choose from the data the true value of Λ
(3)
MS
(namely either Λ
(3)
MS
≈ 200 MeV or Λ
(3)
MS
≈ 400 MeV ) and of the twist-4 corrections [21].
2. Let us now return to the discussion of the current situation with the analysis of
the experimental data of the CCFR collaboration. In Ref.[22] using the Jacobi-polynomial
expansion method[23] and the available data of the CCFR Collaboration [2] the result for
GLS(Q2 = 3 GeV 2), obtained in Ref.[18], was confirmed. Moreover, using the definite ex-
trapolation procedure of the concrete experimental data of Ref.[2], the authors of Ref.[22]
also estimated the Q2-dependence of the GLS sum rule. The work of Ref.[22] initiated the
analysis of the possibility of the direct experimental determination of the Q2-dependence of
the GLS sum rule from the experimental results of Ref.[2], which was made by the CCFR col-
laboration in the work of Ref.[24] and resulted in rather low average value of αs(MZ), namely
αs(MZ) = 0.110
+0.006
−0.009.
At the next stage the NNLO analysis of the CCFR data of Ref.[2] was done[25]. In the
process of this work, the information about the available at present NNLO contributions to the
coefficient function of the Mellin moments of xF3 structure function [26] and the definite non-
singlet (NS) anomalous dimensions[27] was taken into account. The obtained NNLO results
of Ref.[25] read:
xF3 : αs(MZ)NNLO = 0.109± 0.003(stat)± 0.005(syst)± 0.003(th)
xF3 + F2 : αs(MZ)NNLO = 0.111± 0.002(stat)± 0.003(syst)± 0.003(th) (1)
At the NLO level all results of the fits of Ref.[25] were in very good agreement with the
results, obtained by the CCFR-collaboration in Ref.[2], and with the quoted above GLS sum
rule value of αs(MZ), given in Ref.[24]. The further application of the CCFR data of Ref.[2]
allowed the authors of Ref.[28] to use the proposed in this work spline MS-scheme in the
concrete fits. It should be stressed, that the spline MS-scheme is formulated to estimate
the theoretical uncertainties of the application of the standard procedure of Ref.[29], which
assumes that the behavior of the coupling constant αs above and beyond the production
of the b-quark is matched directly in the MS-scheme at the point M = mb. In fact the
estimated contribution ∆αs(MZ) = +1%[28] turned out to be in good agreement with the
one ∆αs(MZ) = ±1.5%, obtained in Ref.[1] by varying the matching point within the ad hoc
chosen interval M = (0.75− 2.5)mb.
However, quite unexpectedly, the CCFR collaboration announced recently in their talks[30],
that mainly due to the corrections in the energy calibration of the neutrino beam their old
data (and thus the results of Ref.[2]) changed drastically and that the new NLO results are
now essentially larger
xF3 : αs(MZ)NLO = 0.118± 0.0025(stat)± 0.0055(syst)± 0.004(th)
xF3 + F2 : αs(MZ)NLO = 0.119± 0.0015(stat)± 0.0035(syst)± 0.004(th) (2)
and are in better agreement with the LEP average value αs(MZ) ≈ 0.120. This announcement
is disfavouring not only the outcomes of the CCFR analysis of Ref.[2], but the results of the
determination of the experimental values of the GLS sum rules[18, 24] from the data of the
CCFR collaboration of Ref.[2]. However, the main physical conclusions obtained in the works
of Refs.[17,22,25,28] in the process of the detailed study of the CCFR data of Refs.[2,18] do
not loose their methodological importance.
To our point of view, it is rather important to publish the modified CCFR data (which are
still even not distributed) and to check carefully the results of Eq.(2) both at the NLO and
NNLO with the help of the methods, used in Ref.[25] in the process of the NNLO analysis
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of the previous CCFR data of Ref.[2]. It should be stressed that the results of Eq.(2) are
lying higher than the previous determinations of αs(MZ) from the NLO fits of the combined
BCDMS-SLAC data for the structure function F2 of the µN DIS, namely αs(MZ) = 0.113±
0.003(exp)±0.004(theory)[31]. Notice, that the NS NNLO fits of Ref.[32] of the BCDMS-SLAC
data are demonstrating, that the NNLO perturbative QCD corrections have the tendency to
decrease this value.
It shoul be also stressed, that that the results of Eq.(2) are excluding the “small” values
of Λ
(3)
MS
≈ 200 − 250 MeV , which are usually used in the process of different applications
of the QCD sum rules method of Ref.[5]. In order to understand whether the main physical
predictions of the QCD sum rules method of Ref.[5] are really able to challenge the possibil-
ity that the values of Λ
(3)
MS
can be “large” (namely Λ
(3)
MS
≈ 350 − 450 MeV ) it becomes now
rather important to repeat the QCD analysis of Ref.[6] using the e+e−-annihilation low-energy
Novosibirsk data and to check the sensitivity of the QCD sum rules predictions for the prop-
erties of different hadrons to the variations of the values of Λ
(3)
MS
and the gluon condensate
parameter < αsG
2 >. To our knowledge, this work is already in progress[33].
Another important problem is related to the necessity of more detailed analysis of low x
and high Q2 HERA data for F2 structure function of eN DIS. Indeed, the determination of
the value of of αs(MZ) from the fits of the 1993-year data resulted in the value αs(MZ) =
0.120 ± 0.005(exp) ± 0.009(th) [34], which has large theoretical uncertainties. The work on
the incorporation in this analysis of the 1994-year data is now in progress[35]. The attempt
to make the independent similar analysis was made in Ref.[36]. It resulted in the following
estimate αs(MZ) = 0.113±0.002(stat)±0.007(syst)±0.007(th)[36]. However, this estimate is
still not the final result, since the full NLO results are not yet included in the fits of Ref.[36].
As to the recent combined fits of the data of BCDMS, NMC, CCFR, H1, ZEUS collabora-
tions using the sets of CTEQ4 parton distributions (see Ref.[37]) and MRS parton distributions
(see Ref.[38]), in view of the announcement of the CCFR collaboration, that their “old” data
are now corrected[30], they should be redone in future.
We also hope that that the possible future more detailed Jacobi polinomial NNLO QCD
analysis of the BCDMS data will be able to clarify what is the real place of the ”small” values
of αs(MZ) = 0.111 − 0.113, which are so important in the analysis of the possibility of the
virtual manifestation of the effects of SUSY particles (see e.g. Refs.[39] and the reviews of
Ref.[40,41]).
It is also very important to perform the careful analysis of the existing low-energy Protvino
data for νN DIS with taking into account NNLO perturbative QCD effects and the high-twist
corrections.
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